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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely monitor the concentration of each 
zone of a pseudo moving bed by installing concentration detectors in a 
circulated fluid flow passage which plural packed beds in which packing 
materials are housed are endlessly connected to form. 

SOLUTION: As for columns 2a-2h, any inlet thereof is connected to the outlet 
of the next column to form a circulated fluid flow passage. In this circulated 
fluid flow passage, a recycle pump 5, an eluted liquid introducing pipe 5, an 
extract draw-off pipe 7, a feed solution introducing pipe 17 and a raffinate draw- 
off pipe 18 are fitted, and switching between the introducing pipes and the 
draw-off pipes is done every prescribed time for each column. Piping 3 
connecting the outlet of the column 2b and the inlet of the column 2c, piping 3 
connecting the outlet of the column 2e and the inlet of the column 3f, and piping 3 leading to the recycle pump P5 from 
the outlet of the column 2h are each provided with concentration detectors 6. In this way, the concentration pattern of 
each zone is monitored in real time to grasp the operating conditions. 
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c o o 3 9 ] ccD&wicisvzMimsbmttffimmc 
[oo4o] mwmmmc *>-<,> ^gft&w3s^6W 

(cg-r^B#r^^< ^co. (&#^a) ©?sa 
^s^)©?iiS) fcra-r *w «*j <t o >; z a a tcft z> 
K x+x h^d> htoXUvy-J 9)\s7-<>te.&v}t>ti 

[0 04 1] cofMuecteo-ct*. c*i5>©tWRa*»* 

tis. c©fSTO:fct,>-n*. *©*t^acc"r 

?gjg©^»j£^r:-r *>©<&& 6 -r. i><o*oa*» 

HZMfr&A,tc®»t LtIS;©3 > tf » - df * W4 

[0042] «m$(Jwgi5«. a^fe#*stM-r«j»^ 
(c, iJEtf-f ^;u©aigt^^*^^-L-oo^-< 

£#r#s,, 

[0 04 3] C©f£HJ;gcDtfcit&CJ:£<t, S7->©^ 
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if£fc:i 0i^i>;u*lg©*x*-r«I£l8r£ 
©gB$ra©f^c <fc£jttf2O-0--r*JU~2OO1f-f £ 

kii«lK 

ii-r -5* o ©B^^g^^^a** c 
*7Art(cWigS[©^4?gM*^SO. &-5t> 

mm t mmms. t ©tis^/Bfc x. aMn^m^m * <c 

[0 044] l/d^T, C®a^@ttbl^&fB&B<Z> 
[0 045] cofMBJctoi^-ctt. cn^ISMtcJ: 

£^t*fe^S2 o unKD^mm^mm^^smmu^ 
mic «t o , mi^tc tttmrn. i - 1 o o u m<o^mm 

<D%m$:?Z>£'}t£mi%rF-C$)-?Xi>. compete!,* 
30 [0046] C <DmWlC*si,>X t*. ?gfiLftlJ©g|5(C J: 0 

(/c £ tl tf * 5- AfigfcJ; vwmmmm&icmA $ n s 

^/c£^.«J1I4^©S^©^M) . *7-7A^©flfc 
»©aA*3j:O'a^Wb©W0^AB#p B l Uf.^-f 

a) o^i?W6tis. -e-n^B-e-n-en^®©^ 

[0 047] -?SK«JS*©- 

[0048] com&mM&mz* x+x v^f 
^77^ h©t^-rn^*-sm*M*«cfcw-5.?§igt|3 

so i»r(oawtaije^iR«. 77^-i-stujip^ 




C8) 
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*»^a«oai6tt«*iE«iK:JEffli/ra*WttjIK* 
tf^icCJ. x*x hfcJ:^? hco^-rn 

CO 0 4 9 ] mi&)->y'<)>#^&t Lt[J, x+x h 

ixti x+x KDiMzmunttctt?? -i 

/N*ttlO#^./-?;l'^'©WO#^.(cJ;0, x + x h^i? h 20 
steady a h©iS^tHLPd^x+x h^i? i-$ 

tfKW($nfcl+^ h7^|-*/ctt77^- h©^ 
[0 0 50] fiS»ailt«5e*I8W:. x+x hv^t-fcJ: 

«\ ^*ttf*©ffl£«to£*tfD(*£ L 
77^-h4MtBt^, *©i+* h^* htpK 

«*»«£ D#£#igft£ Lr^sn-c^-So 

[005 l]Lfc*m, (l) C©fiSfl«ffi!E£#KlC 
tsura, f^4*©®W££^#£*g>&#£Ct#&l 40 
U #8i<* ft/c&j£#©igg£$'J/E-r 4 c £ (c «fc 9 

(^ct<fc^@iw/?x#£ffr3ftsc £#$>£„ ) © 
B«R»©i#«©«Pi4cc#a Lr-e©^«B^©?iiffi^s'j 

[0052] m^iftace^iRtc^^r. sb**©!*** so 
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©^»*i»ft«t#gi-rsit«. att^ewsftisti 

HPLC#St$SEg. GC#8fgg. I RftmSim. 

[0053] c©^Hj(c*j^-ci*. cft6©£»© 
«. 57 *- hji^aunjscfco'x+x h^i/ us** 

tHLPtciSiaisnr^r. ^te<fccxgff)i?!t#©««£ 
iw^-rsfcfecc^ffl^n^o —««:»*&©», c©& 
Bj©»fK^«i^^gs^g{c«ffl $ n/t© i m c%mm 

atfi~io/zra ©^tt?pj*^* $ n^iistttg hpl 

[0054] BUlB^^gCCj: 

&*K*tt^j;&©ttigt*tti8. mpmrnrntfimm* 
»«tcB. ia^n^. **hk, nj«*w. jWHu. aa* 
sit, jH*jft*wfflL^:iifla*m». 

[0055] fiS^tftsawje^ai lt, sm©^»aiw^ 
afi««as©«*^*>-«*. *si»«««©*ir©ifts& 

-^oclte^-s c £ ©r* S-«©igS^WI5*s»ffl $ 

tiz. m&<mm&tiim<mfr'&t>ii<Dm&, -*©» 
BHfta«.nsje»»©iius[*«3eu. ffe^©?aa^mg 
-effk©^ Kowx^Mirr s c £ tc & o , — a©?sa^ 

[0056] m&t Lxyt¥m&i*<Dmm&&m??><D 

£*5-c#S„ ^«S©igg[«IWS4«*^to-«* 

[0 05 7] fc&m&MfettVMmztiltftffiSMW 
[0 05 8] vSgC*IJ©»C*>tir«. B?^Lfc?S®t^(±J 

[0059] ftmtv&wcwsiztitam.&mmfrhm 
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^- * t icmn < mnmmmc £ zpiw t . sua? 

*- KOftlB 
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L X «£t 2 K^n 3 ft 5 J: ^ ftMffltt<& £ HttJ T S C £ # 

[0 06 1 ] 
[0 06 2] 
[«1 ] 



J 9? <F* N ** F j inj 


113 »w IX \y II. M O 

*> (£«) 








a. 

y^N A*g< 

©7 >:Asfca*£< 






a. 

@ ei la »m * <o gii t* is & * t s * . 






*. 

0 e is m b * w * a a * t * * ♦ 






*„ 

**. 

A*g< 

©7 * - Yx>-7<om.m** < i-*. 



[0 0 6 3] 



[*2] 



n I * 
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mars 
























if*. 



30 [00651 C c^gg{cffi&e(K&ttj^&IB£jEK:*s 
MB, t9IBSS»$iJffli3iJK:J:0JEasn^teiS?j£!gF , 3* 

[0 06 6]^fSiLm 7y>*-. CRTfr 

rtoiSK^** y 5 ^ i u rat^-r s c 4 s 4 . 

40 [00 6 7 ] 

[00681 01 tCTfj-rj: 5tt. C©#£QJI©— HWJ-C 
{4?t«)3c4 4>ffr;*ft&„ ) 2a~2h4ftS. 

50 A«. h*tfi*WTi*^h5i»hat*a 
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[0 0 64] ^i*jJ:j>*a2(c*jC5r. rgfta^fig 
O'x+x 1-7^ hefJ©j£#©*fig*i«fcDSi5g©|»<&4« 

wi»»«BK*jw*aiit (mix) *->4©taw* 
» rt©»fl@aiiiiia«a[i©i««*«i*r-i-*c4{c 

■T S * -C<DVm& Ed> «fc 5 frit . ftM L «fc 5 

4-r**HM&©«s. «^^«j*^ni«g©aiK*a 




(11) 



imisBimmc *> 5 a i g#««: w o wz. h <t ^ k. 

[0 06 9)01 «c^$*iSJ@<K^K)^55-8lilg 1 
B> &£B#£t?©ft9#Atfc^rt^;*ft-5. &SB&5© 
ttSSCCfcli-C. /ctxB5B8*7 7A©(ijP£|fn 77t>A 
©AP£#621r3-e*££-3n£o C©I8*7A2h© 

ttiP*^mi*7A2 a©APsr©ie i S3(c«. mm io 
35»-»"c«iw«tt:sw**is(Ea3'tt-5 y-y--f ^^>^p 5 

*Ssaa3tl-5. iKCteMB, I8*7A2hOUiP 

1M^Utf>7 , P5£/)-£|-r.5£C3©ie©3#. #(C 
•/■fr-f 3 aitlftsSti*. — MW(CS-5<b. 

y-tJ-'T d?;^ -r>«©#v r ->*^-r-s>^*^A© 

HJP2»6. lft#^->^)S;-r-5.^*7A©A { 3P* 

5fot>ma$titdfc»ifim 1*7^2 a©AP&c§iJii-r 20 

■5* -C<DW-< ^;U^-<>3 aO&^tCB. 7"V-^> 
h £ > i> 4 4J©j£8t?£ (fV — Oh) ^fy-o F 

[0 0 7 0] COffJSjfctfciStES&JCB. «*»R3*APfcJ*> 

mAnwot&z.^mc£*), i&mmA'asiasvzm 
mmmAn&m 1 *> 5 &z a©AP*e.^2*7A2 b 

©AP'V S2*7A2bOA[]!!i :i 6S3*7A2c© 
AP^i. 9r£«*lfll«Cctt»)»:foSJ:9K:ttr>-Cl.>S. 30 
[0 0 7 1 ] C©»J*«3»AP&J C©H 

[0 0 7 2] Sl«C^5n-Scfc'5fC > f2*7A2b© 
WPi»3*9A2 c©APi*IS^-r*K*3. *5 
*5A2 e©t±lP<t»6*7A2 fOAPi^tl, 
12© 3 «fc £«& 8 # t- A 2 h ©ftp** h 'J V A 9 

^•p 5 (csj&ge©3 jcjj-eti-eti, ^eftmjsj&sgjgg 

iorf i uvtftmsuvDt ^iBg^n-s. c<omi 
uvt^tusuvD, frhizm^m^-c&ztfitiim^m 40 

[0073] ccr. E* 3 53? 

«ai*tftfflr s c i (c j: oa**is»©aiaEcc*n&r * 
luv^tbsuvD, sas»fc-3i» 
-ffl©u v#was& zztfmc&m-? sciAitss. 

[0 0 7 4]HlKip3ti5 e fc7tC. 13*7A2c© 50 
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mntm4i3^A2 d©AP££ii&llr-rSiet?3K:Bx 

> * 8 icit ffl $ £ -5 «C o r t» „ 
[007 5 ] C<Dffim&L&&Lmat. x*;*h7*ht£ 

tmtpwo^^g (H^r. ) «w6nti> 

C©x^ h7^ (-fetttloro^^KJ; 
0. x*X h^* h^#fflL. < B7©ie i g3'^©S^d5, 
S3*7A2c©Hi[]il4/!77A2 d©AP*"C©IE 
<g3*>6. S4*5A2 d©fflP#>£Hf5;*77A2 e© 
APg-e©ie®3^<!:. «*JC3f3©^lfflfftc«JO»to* 

[00 7 6] C©x*X h7^ hfe^HiLPWO^* 
©B. C©jS5fiWC*JC>TBCl-^';-^;Uy{C«fc»3Jg 

[0077] C©x + * h7^ FSt^fflU^©, x* 

8 tO&tpCCB. (03£# 
M) x+x h7? hecfctt&gftfi&ttag&J 

5e~>*t-A 1 0*5SW6n-5. 
[0078] CCBK^ffljfi'XT-A 1 0 B. X 
+X1-7^F 4i©i&g/?S#©ig&£»fi£-r-5 i C 5©. 
C © jEPJi tc *j w Sfi£7>?i§S«>J^^©r * 4 . c ©HSfe^ 
(CfcorB. CWBWMSv'XrAl Ott, 13K 

^sn^i^cc. -y>7-'j>^i3i i{cj:osix$n 

1^»*7A12, x + ^ h7? httJ©S^7>©«a?r 

[00 7 9] C©1f>-/ll >y^!31 IB. 
^ Fft#tti05i<>^P4^6P±ttlSnfcx + X h 

QWZ.JVlzfl 3i. C©Av^ftJ0#^^yi 3CC*g 

atcis^snfcjjo^i 5<t*wr*. c©-y->^>;> 

^Ml lKte^TB, 04fC^Sn.5J; i 5'K, 
^';t/^l 3. 1)->7 - ;Hl 4£#3iji-r-2><=t ; 55CL-C*5 

<„ -e^-r^i, x+^ 1-^^ bi&zmvmizmcr 
tKi-r-sx+x h*s-y>7 , ju ! gi 4tc^«5n 

-So -?"©f*. i3K^3MJ:9K, A^Og^/^U 
T'lS^Oiit, ;]<>7'1 55CJ;f3. •y->7";U i gl 
4cfi©x + ^h7 : 7 h*^l^§t*7Al 5(CffbSS 
T. 

[0080]^1t>I*7A12B, x^xh^^hcfj 

5?®^7>^ffl7t«SiJ<b l/Ttt. iiS. S1~8*7A2 
a~2 h {C3c«?tl/c©£|5]«©7>gl7t*ffl5rSffl-r4 
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[0 08 1 ] C<Dm Iftmt)? A 1 24 J (W+Xt-7i' 

[0 08 2] ^Ct?, I2UVtfflSUVD, {*. x* 

ESsS^ ('.MMJfl'&^BJSSflO ©r£g(ci&CA:ltmfi io 

[0 08 3] C(D^S60!l(C^S«^«)«^il^S 1 
{Cfct^TB. m lK^SttSJr'MC. flr4#^A2d© 
WP£Uf5#5A2 e©AP<t£»iI-r-5>i2ff3(;t«. 

2 &t ux . ra»jg«*aiA-r s«f4»i«5»A 

<ff 1 7 JVC (,> -5. 

[0 0 84] C©«»?^^SS(C«. K^*jR3»AnW 
D^A^S ) WWLVZtiX^X. CCDMI4 

**i*AP«)»>iM.#«(cJ:»). JH*48iK*A« 1 7© 20 
ES3'N©£ifeas. $4A5A2dOUiOiI5*7A 
2 e©AP*-C©ge i g3#>6. S5*7A2e0H)n* 
6»6*5A2 f©AP*"C©K«3^£. JWXCCBfffi 
B#r^c^3 «) J: -5 (c & ^ r t, > S o 
[0 08 5] C©lRH*»iiAPtt»>»*.*8tt. C© 

[0 0 8 6 ] 0 1 ICfnZtl&Ji^lC. S6»7A2fO 
tUPi^7*5A2 g©APi ; 5:*S^-r-i.i2«3iC«7 
hft^tBL'gl 8*5|g^Sn» 

- Ytkzmvx^y'p z^fthx^v •< v$^>7 i 

9 K 21 til 3 ft & J: 5 (C fc X t . 
[0 08 7] C<D«atiftttiftB<Ctt. 77^- hgt# 

C©77 -y*- H££tBLPi?J { 3 8lx.3M3(cJ:«3. 7 7 
-r*- hft^fflLgl 8©g2©3^©Jg£&#s> mBiJ=> 
A2 f ©ttSPi^7*7A2 gOAP^-CWie^S^ 
P.. I7*7A2 g©{±}P^e»^8*^A2 h©AP£ 

teoTi^. 40 

[0 0 8 8] C©77^- htftSfflOPtt 
tt. c©HJS0!K:*st,>Ttta-£ V-wUc&vmfS. 
ZftZ. 

[0 0 8 9] C©7 7^-Ftg#tBl/f 1 8©. ^7 
-f *- h{JSUll/#>7 , P3i77Y h 1 9 

4 * - F K > X © g W^?*@[*J5£ ^ A 2 1 #13 

Vhft*>> 

[0090] c<Dmmmft&&$m^z.7'^2 1 «. ? 
7 4 h ^©^^©ais^sj^-r -s <t c ^©. c so 
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©ffeWc:foWSj&#?gK9J5£3M2-c<&£. c©Hi£Wc 
fct»r«. c©@w^r§e~>xf-A2 i« t x^xh 
5* h*©^^©i^?:i^-rs@e { j^?gs«'j^ 

SBRSftfc*? a *- F*©>dc#£#8hr£#gt#&-c 
*s^2^gt*5A (0^-t±-r. ) . ^7^^-h*© 
^^©^s^i'is-r saffiaoje^fa-r & zm 3 u vti 

[009 1 ]C©f>7"'J>{'m SS2#8i*;^A:te 

i^h7i>h *©^>s^©^s*ii'is-r^@W)S^ 

?§)S9M>'Xt-A 1 0(CfcW£©£|5l;t£-e*-&a>6-£© 
[009 2 ] ttfc. 2*2att*7Att. 77^-htfi 

[0 09 3 ] C©fg2#St;t7 7A<W:7 7 F£il 

[0 094] *CX. m3UV&tiAmt, 

[00951 11 tc^-rJg<K^»j®S;^av h ^5-7 il 
g{c*j^r«. 07(c^3*iS«J:^(c4S©v r ->^ff5 

[009 6] C©3ffl©V->CC*JtiT«. fc£^.tf© 

»V->rtt. i^ft©iJ&lu 4 |jyt-f?;i/7^>3a 
*©at(*©^ u r <t s» a s n * ^«©«Ea u d t © 
fa-r^t>^u 4 =ur+udt$,d, ?ftsey->tc*jw 
-£>«&&©«£» u 3 tt«wv^->4'©aEi*©atiau, ^e. 
x+x h ^? ha#ai/P*»6JS#wsnsi*(*<otfi* 

*©8£»©S£jiu 3 tfmtmmAnfr^mAztizm 
m®m.<DffimuFt<Dm, -r^t>^u 2 =u 3 +uf-c 

*ffl3n497^*-h©jjKaURa*9H,»fc<l. fAj: 

[00 9 7 ] C©cfc ^(C^ 1 CCij*Sft4K<H8WlJ*3y3> 
^g6C*5l>r». fctxra8*7A2 h — 'J-^-f f 
JU5"03 a-Il-$8*7A2a-2 h©/8K:iJ£i* 
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[0 09 8] fcLh©J:5&4a©V"-->GC*JW&x** 
h v >? V «fc XJ- =y V a * - h mft<D\§t&J < £ - > £ 

[0 09 9] C©09tC^3ft.z>J:*>K:. I1*7A2 
a*s £tf$2 1> =y A 2 b lc<fc ^ff^^nSStt^^-XC 

7> hJ$##7ttt&ja>6ill>W3ft£©rx*;*. 
hl&#©?^#tf7Jnffi(Sjtt*9. $3*7A2ciS4 

US«B?ii&<fe©f&9- (^tR«l£?» ^7 7 
^*-h#£t,T^$t$££tC[5]JK;*ft. I7*7A2 

[0 1 0 0 ] C<DMQt<CniZnZ> Wl^H^m 
/c t a - * V - / <;U ^ CC J; *) zgAPfc J: Hi L 

o »*. s c: £ (c . «BE«*©ai3&JSftfl:©i(ti»5riaj 

[oion mmat, U7&<p%mm-??>mm%i#cp 
©*jr©»is#*&©#«ttBi 8 tc^s «t 5 tea s. 30 

C©08fC*j(,»T«, iMAJi-»!)if3*7A2 c~ 
I5*7A2eT8f6K&oW5*! 1 CtlWflfefttf 
©*«©iMM#«Kl*ffl«©«^affi*«! 

[0 10 2] l39CC7n3ft-5J:5&4S©y-->CC:te(,» 

*hSi#HJl,P. ll*WSiK3*AP. 7?.<*-ht£#Hi 
0P*#5AlS8>SJ»>ft*.S«:iK:£fb0 (HISJCB: 
p-^';^juy=&^jOg|^SScc^bL.) . *©£ft© 

SV-MCtett^x** h*}«fcO*7 40 

7 -f * - h ©aw^^©— . 0 9 jcth-t . 

[0103] c©si»k:*«,»th: v *(*W{cwc©H*i 

tf©j6»©i«K*it*«:a!lffil/. ttftSfttcieKT?? 

[0104] «rSB3«©iifi«ktti»6r**j(ii uv« 
tasuvD, ». *nt«iffliajcMPi v aa^-^i/t? 

^fifttcSMgSftTU-t, mfiBSf 1 UV^tiJgUVD, 

3»> 6 a* s ft h mam m»mx*mm c m p «c m# ;* ft 50 
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[0105] C©!&1 UV^WSUVD, *>6«, fc£ 

*.oas ©#^©jftg[tcMjs 0 r tc t ^m^m^m 

#3ftS. C©Hmft^». fcJ0»*.#Rfc£*.«n- 
5? >; -^Jls-f&SlcW <0 fx. /cmP^^6'A©^] 0 

0. 8^©flB&£tc%tti£©g9ifW^©ii£tf_h£ 
T^©-CB#ra©«liS<!:<l#?Sa (tctpLitmK. 

r*«B[©»tiiS?IH©«jlS<k©H«*Hl Ofc^T. 
[0106] COAK. »CCC©|tElfc«-CB. friffi^a 
t£ffig§*<£ffl bre WfiS^/c ti«77^*-h $#© 
^iitt^-ir*. ^«>HXt#or*j<. c 

©Simit«btf7>->^aiK<!:^3ft€, <) C<D¥ffi 

Kirnm."?- z «. 77^-h jj£#©sg&gE*o©js*4 

HfifiT&J: Oj^k: & £ £ "C©b*ih r * 0 . /c i x. z> 
;l/^-YA*S5 0~l 0 0-t?*^„ ) C©«m^SE8S«: 
i»LittW4Ci«:j:«)Bl»-r*Ci*«"C**. *flWJ)te 

aaE-? 8 - f tissnwiffliaijc m p k*w & ^ * -^©sa 

[0 1 073-eiT. »«T&^#JtR»*#^iRi|sHif 

**ffli»-r c©«H»«««*»(iisai©*a(E*tT 9 o 

[0108] *jHECc*iC>r». Si8iJ£f*ijiE8S4»(CiBa 

3 ft x c » « r&K&ajsi tc j: 0 1 3. « a fijjHf smm>wt 

L.p^0§xtei^©f©77^ - f-^€rmoPW 
atc*j»*«B«#jtBiti©sff5as»©jiK» v fcix 

4«^ft«i8tt>©aWfiR^©«a[fetfttH-r*c 4^ 

^fJt^fci^iDfOi+X 1-7? hfe^tBL/Pifif*© 
«RSft««SISiti©BWl!JE»©aiflE«. fciA«012tc 

©igja<b^«:-e-©s8g*!?ifei>L.rt>< „ 
[0109] *aeccfcc»r«. c©aK*iffi»3&»6ai 
^sft^umft^ (rss^-f tc*fj5-r^,„ ) zxti-r 
&&mmm&c m p r«x ^ - h r v ■KD'mmip *>n m 

©igjfl i g HfiS#©«tt*K» b r *s v) . note 
/n^ft^i^tc. fcixtf^^ ^ hStHJUPa^ 

«c*jw 4si«aij(aE»©«ie3&i«^:tf tcm- S0f3e©«ii 

fcix«l 0%tC&£$T©B$p B 1*Iij;rf Jfc. x 
+ ^ Mfi*WLPiS«{C*jWS9ii!R#JiR»©«S 
ecot>-ctt. o-jr y-^*;U7-^0^x©B#.^-eBgA 
©?SS-c* •) . B#F B i©^g<hitti:-e©?gg*s<gT-r 
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